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DETAILED ACTION 
Response to Amendment 

Applicant's response to amendment filed on 5/6/05 has been entered. It is noted 
that the applicant contains claims 1-30 by the amendment filed on 5/6/05. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 4, 6-26, and 28-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kugimiya (U.S. Patent No. 4,547,073) in view of Kohno (U.S. 
Patent No. 4,705,940). 

Regarding claims 1-2, 6, 23-25, and 28; Kugimiya discloses an apparatus and 
method for fast, quantitative, non-contact topographic investigation of samples, 
comprising: 

• a light source (1 1 of figure 7); 

• a collimating concave mirror (34 of figure 7) structured and arranged to 
produce a parallel beam (341 of figure 7) and to direct the parallel beam to a sample 
(13 of figure 7) to be investigated, wherein the samples (13 of figure 7) comprise 
semiconductor wafers (W of figure 1 and col. 3 lines 34-36); and 

• an image sensor (14' of figure 7 considered to be an image receiving means 
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[col. 3 line 40]) structured and arranged to receive a beam reflected (342 of figure 7) 
from the sample wafer (13 of figure 7) and the concave mirror (34 of figure 7). See 
figures 1-10. 

Kugimiya teaches all of features of claimed invention except for a structured 
mask located between the light source and the concave mirror, wherein relative 
positions of the mask and the sensor to other elements of the apparatus are chosen to 
provide an essentially sharp image of the mask on sensor. However, Kohno teaches 
that it is known in the art to provide a structured mask (M of figures 1 and 7) located 
between the light source (IS of figure 1 or La of figure 7) and the concave mirror (M1 of 
figures 1 and 7), wherein relative positions of the mask (M of figure 7) and the light 
receiving element (D of figure 7) to other elements (figure 7) of the apparatus are 
chosen to provide an essentially sharp image of the mask on the light receiving element 
(D of figure 7). See figures 1-9. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify an apparatus and method for fast, 
quantitative, non-contact topographic investigation of samples of Kugimiya with a 
structured mask located between the light source and the concave mirror, wherein 
relative positions of the mask and the sensor to other elements of the apparatus are 
chosen to provide an essentially sharp image of the mask on sensor as taught by 
Kohno for the purpose of scanning accurately exposure sharply images of the mask 
forming on the sample wafer. 
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Regarding claims 4 and 26; Kugimiya teaches about the concave mirror (34 of 
figure 7) is an off-axis parabolic mirror (figure 7). 

Regarding claims 7, 10, and 29; Kugimiya teaches all of features of claimed 
invention except for a converging lens positioned in front of the light source and mask to 
be in a beam path and converging or focus lens positioned in front of the sensor/camera 
to be in beam path. Kohno teaches about a converging lens considered to be a focus 
lens (Lc of figure 7) positioned in front of the light source (La of figure 7) and mask (M of 
figure 7) to be in a beam path (figure 7) and Kohno teaches about converging or focus 
lend (Lr of figure 6) positioned in front of the sensor/camera (D of figure 6) to be in 
beam path.. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to combine an apparatus and method for fast, quantitative, non- 
contact topographic investigation of samples of Kugimiya with a converging lens 
positioned in front of the light source and mask to be in a beam path and converging or 
focus lens positioned in front of the sensor/camera to be in beam path as taught by 
Kohno for the purpose of focusing and converging the light beams to the sample with 
high accuracy and sensitivity detection error of focus light beams. 

Regarding claims 8-9; Kugimiya teaches about the light source (11 of figures 1- 
5 comprises a laser (col.4 line 55) and converging lens (23 of figures 1-5) for providing a 
diverging beam. 

Regarding claims 11-13 and 17-19; Kugimiya teaches all of features of claimed 
invention except for at least one flat mirror is positioned between the light source or 
sensor and concave mirror to fold an optical path, wherein the flat mirror is partially 
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transmitting mirror or semi-transparent mirror. Kohno teaches that it is known in the art 
to provide at least one flat mirror (FM1 of figure 7) is positioned between the light source 
(La of figure 7) or the light receiving element (D of figure 7) and the concave mirror (M1 
of figure 7) to fold an optical path, wherein the flat mirror (FM1 of figure 7) is partially 
transmitting mirror or semi-transparent mirror (figures 1 and 7, and col.3 lines 48-55). It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to combine an apparatus and method for fast, quantitative, non-contact 
topographic investigation of samples of Kugimiya with at least one flat mirror is 
positioned between the light source or sensor and concave mirror to fold an optical 
path, wherein the flat mirror is partially transmitting mirror or semi-transparent mirror as 
taught by Kohno for the purpose of reducing error light beam and accurately image on 
shape of the sample. 

Regarding claims 14-16 and 30; Kugimiya teaches all of features of claimed 
invention except for at least one flat mirror is positioned between the sample and the 
concave mirror to fold an optical path, wherein the flat mirror is partially transmitting 
mirror or semi-transparent mirror. Kohno teaches that it is known in the art to provide at 
least one flat mirror (FM2 of figure 1) is positioned between the sample (W of figure 1) 
and the concave mirror (M1 of figure 1) to fold an optical path, wherein the flat mirror 
(FM2 of figure 1) is partially transmitting mirror or semi-transparent mirror. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to combine an apparatus and method for fast, quantitative, non-contact topographic 
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investigation of samples of Kugimiya with as taught by Kohno for the purpose of 
reducing error light beam and accurately image on shape of the sample. 

Regarding claims 20-22; Kugimiya teaches the sensor(14 of figures 1-5) 
coupled to a computer (it is inherent to calculate or determine detected shallow 
unevenness size, height, or distance of the sample [col.1-0-25] and see figures 1-5), 
wherein the computer for calculating a height (figures 1-5) of a given point (25 of figure 
1-5) of the sample (13 of figure 1-5) from a position of an image point on the sensor (14 
of figures 1-5). 

Claims 3, 5, 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kugimiya in view of Kohno as applied to claims 1 and 23 above, and further 
in view of Prior Art of Present Invention (figures 1-3). 

Regarding claim 3; Kugimiya teaches all of features of claimed invention except 
for the light source is a point source. However, PAPI teaches it is known in the art to 
provide the light source is a point source (1 of figure 3 and page 3 lines 27-29). It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify an apparatus and method for fast, quantitative, non-contact topographic 
investigation of samples of Kugimiya with the light source is a point source as taught by 
PAPI for the purpose of emitting accurately the parallel light to the sample. 

Regarding claims 5 and 27; Kugimiya teaches all of features of claimed 
invention except for the structured mask is a quadratic grid. However, PAPI teaches that 
it is known in the art to provide the structured mask (2 of figure 2) is a quadratic grid 
(Page 3 line 14). It would have been obvious to one having ordinary skill in the art at the 
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time the invention was made to modify an apparatus and method for fast, quantitative, 
non-contact topographic investigation of samples of Kohno with the structured mask is a 
quadratic grid as taught by PAPI for the purpose of exposure area of accurate shape 
image to the sample. 

Response to Arguments 

Applicant's arguments, see pages 3-9, filed 5/6/05, with respect to the 
rejection(s)of claim(s) 1-30 under 103 (a) rejection with Kohno in view of PAPI have 
been fully considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
Kugimiya in view of Kohn. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sang Nguyen whose telephone number is (571) 272- 
2425. The examiner can normally be reached on 9:30 am to 7:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on (571) 272-2800 ext. 77. The fax 
phone number for the organization where this application or proceeding is assigned is 
703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Sang Nguyen/SN 




July 5, 2005 



